By LEE E. GROVE ff OERFECT" (also known as "adhesive" or "unsewn") binding was probably invented when some stationer, now lost to memory, applied a flexible glue to the trimmed edge of a stack of paper and created a "pad."
Binders ever since have been attempting to apply "perfect" binding to books. The first notable successes were achieved with telephone directories and mail order catalogs-these were bulky volumes printed on a thin, porous paper, and . . . they were not required to last very long.
Then came paper-backs. "Perfect" binding made these possible, because they are most frequently not printed in signatures or gatherings, as are ordinary books, but rather on endless, continuous rolls, which, when cut into pages, present a trimmed edge-just the situation for "perfect" binding. Here, too, was the combination of a porous paper and low requirements for permanence.
But "perfect" binding has progressed still further. Not only are a number of periodicals of national circulation now bound in this manner, but also the books of certain leading publishers. There exist copies of books in trade editions, "perfect" bound, which are still in good condition after fifteen years.
In this situation librarians look hungrily toward "perfect" binding as a method for getting better (i.e. more flexible) binding than the oversewn bindings which they now generally procure, or at less cost than the traditionally sewn bindings which they must buy if they want their books to open flat. But (except in cases where it may be expected that the book can be discarded in five to ten years) the risk of resorting to "per- feet" binding is too great. No librarian can face with equanimity the prospect that his books may fall apart before he is ready to discard, and with many books in many libraries this may be twentyfive or fifty years or even a longer time. It is one thing (and we are not sure even how good this is) to employ this fhethod in edition binding, where all the copies are uniform, where the technique can be regulated to the particular paper involved, and where the use is limited to one or at most few readers; it is another to apply it, as in library binding, to a miscellaneity of books which vary in paper content from book to book, or even (as is often the case with periodicals) within the same book, and where the use may run to scores of times.
In other words, before "perfect" binding can be used with confidence for library binding, we need to know more about its performance under varying conditions. How to find out?
The fact is that there is as yet no way of predicting the performance of "perfect" binding adhesives. They are too new to have been able to demonstrate "natural" aging over a period of time which librarians would consider adequate. In the case of paper we have been able to correlate "artificial aging" tests against observed "natural" aging to such a degree that we can use the tests with confidence as predictors of future performance over long periods. With the plastic adhesives there is as yet no such correlation. Can we make up for this lack, or must we await the natural evidence of future decades?
To seek an answer to this question, the Council on Library Resources asked William J. Barrow of Richmond, Virginia, well-known for his researches in the permanence of paper, to make a preliminary inquiry to design, if possible, a program of investigation looking to the development of criteria for predicting the performance of "perfect" binding adhesives when used for library binding. In the inquiry, Mr. Barrow associated with himself a group of consultants-Dr. Robert B. Hobbs, chief of the Paper Section of the National Bureau of Standards; Dr. Reavis C. Sproull, paper consultant, and Mr. A. L. Rothschild, chief chemist of the Standard Paper Manufacturing Company,-both of Richmond. His report has recently been submitted.
His first step was to procure a literature search, conducted by Dr. Ray O. Hummel, assistant librarian of the Virginia State Library. Little was found bearing directly on the problem. (The most useful references are nevertheless listed in the bibliography at the end of this article.) His second step was to seek test equipment for measuring the performance of adhesives in bound books. There was no such equipment. 1 He was compelled to design and construct his own. Although still in a rudimentary form, and though still insufficiently correlated with actual experience, the book-opening device illustrated here roughly performs the operations that a reader does when he sets a book down on its spine and opens it. It was found that the results secured from this apparatus accorded with common experience; books bound with a flexible glue held out longer than when a less flexible glue was employed; books with a weak reinforcing paper gave way before those with a stronger paper; thick books broke down earlier than thin ones, etc.
His third step was to perform some simple experiments with adhesives, both old and new, in order to develop experimental techniques and to seek clues to predictability of performance. It was found, for example that the preparation of samples of glue, or the glue-to-water ratio is not critical for pH (acidity) determinations of this adhesive. It was found, too, that the glues in fifty-yearold books were uniformly acid, that the acid had in most cases migrated to the immediate areas of the attached paper, and this migration materially affected the durability of the binding. Experiments with polyvinyl acetate (much used in "perfect" binding) showed that when soaked in water it first gains, then loses acidity, indicating the release of some volatile substance, and that papers dipped in a PVA solution exhibit similar effects.
Heat-aging tests on glues of "perfect" binding quality showed rapid loss of strength, possibly ascribable to loss of plasticiser or dehydration. (But it was also found that heat-aging at temperatures at 80° C. or above proved disastrous to the adhesive.) Acidity increased during heat-aging. Heat-aging of paper impregnated with PVA gave preliminary evidence of slight increases in acidity.
From the preliminary inquiry Mr. Barrow and his consultants have concluded that test apparatus can be perfected and that meaningful chemical and other physical tests can be developed which promise valuable information regarding the performance over long periods of time for adhesives used in bookbindings. He believes that, although the long-term performance of adhesives. cannot now be predicted with any confidence, yet that there is good possibility that application of available experimental methods may materially extend such predictability. 
